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The difl”cronco ketwezn tho critical losds prodictod
for the upper an~ Iow>r 6Fans is proportional to the in-
itial deflection of the contor support. Tho a~fforcnco
notod i:~ thoso tests is not larga”ln terms o: errors Per-
mi~sibls in prac%tczl Cosign. The fact that a diffar~ncc
exists in th~ gradlctod crttlccl loads sugggsts thet an
indiseriminato single application of tho Soutkwoll method
as.pzaaontod in roferonce 2, or as modified in rafereacc
1, can result in definite and measurable errors.

Tho avore.ge of tho prcdlcted critical loads for the
upper nnd lower spans is more correct than oi.thcr pro-
dlctcd critical load. %ls ubscrvation suggests that
whatavor is caustng tho prsdictod critical local to bo
hi~h i~ cria span a160 caus~the prodlctod critical load
to bo low in tha other span.

The avcrago of the prodict~d critical lo~.ds for tho
upper and lowor spans iS reduced by initial displacomont
Of tho Center supmort and this r~duction tends to incroaso
with tho chsoluto valuo of tho iaitial dtsplncomcnt. In
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thoso tasts the re~ucticm In the a7erage critical load
caused by initial &isplacemeut of the csnter support is
very small. 5!his fact iciilcates that the effect of cur-
vature due to Eeniling on tha critical load for the com-
pression flan~;e aaterial cf a box beam is proha%ly small
and can ke ne.;lectcd In engi~.eorinf; design.



3

.-.iacha The micrometer caltpar and i.ts...extcnsionbar are
not shown in figures 1, 2, and 3.

In each test the specimen was loaded through the
same range of loads. Therefors the small errors in the
loads indicated by the testing machine cancel when com-
paring tho results of one test with tho r~sults of an-
other test. .

Zno lost.=deflection readings taken duriuC this inves-
tit;atlon ~i~g given in tables I to 711 inclusive. ~hese
data are plotted in fig-ires 5 to 11 inclusive, from which
the prcdictad loads are obtained in the mnnner of refer-

-D
In euce 1. Th~sc Erodlctoa 10-.QS &re listed in tcblo TIIZ.
y In fi:;uvo 12 tko difforo~ce botwoen tho FradIctad critl-

Kl cal lcIaC for tho upper aud lower spansis plotted &gainst
the Iaitial deflection of th~ center support. In fig-~ro
15 tho average vr.luo of tho gredlctod critic?.1 loc<g is
plottJ!l ~.~ainst the initial ti.~flnction of tha contar sup-
port.

Inspection of ta%lc VIII shows thr.t the criticsl
loads predicted from load-deflection roc-.dlngsworo diffor-
ont for tho upper nnd lowar epans. Th@ larger prcdictcd
crlticr,l lord in ccch toet woe Sor tha spr.n that, on
bucklicg, dcfloctcG so as to doepea tho i-nitial doflaction
curve of tho spc.n cm~ tho smmller prodictad criticrl lomd
In arch test was for the spun that, on buckling, defloctod
so as to straighten out an?. rc~orso tho initinl deflection
curvo of t;lo span. Thoso observations held rognrdloss of
whot20r the inltla.1 dcfloctlon of the coutor support was
to tho right or the lcf’t.
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-, catoe that there may havo keen & lack of porfoct symmetry
and central loadin~. The fact that, on buckling, tke up-
per span always d~fiect~(i to the right and tho lower span

a to the left seorcs to suppcrt the suggestion that porfoct
sym=otry a~d ceEtrai loadhg wore not achleve~.

ml

2. Southwolz, E. T.: On the Analysis of Z!xForimental
Cbsorvntious ic Problocs of Elastic Stcbility.
Proc., Royal Sot. , A, vol. 135, 1932, pp. 601-6i6.
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TABLE II

LoE&Dafleotlon Mta
Initlel Defleotim ●t @nter 2upport 0.453 lnohes.

Upper *m
~ = 3000 lb.

~1 m 18.556 ill.

Lower tlpan
~-~lb.
71 = 18.470 in.

P

(lb)

r-~(1:.) (in.)

i

18.470
0;Oma;g 18.461 -.%9 & 4- :=g

18.444 -.tX?6
500 .ocm580 I-8.424 -.046 ~
600 .0002017 18.385 -.085 600

-.0000920
-.omlu’r

700 ●om 18.f?69 -ml ~ -.00028n.

18.556
18.5’R5 .&o
18.605 .049
18.635 .W79
18.677 .121
18.796 .240

TA2U III

Load-Deflmtloa Data
Inittal Defleotion at thnter &pport 4.447 Inohem.

.
upper 2paa mar epen

PI . ~000 lb.
P YI - 17.833 in.

Pl -3000 lb.
yl - 17.7U in.

mu .Oomo

65o :%%$%

17,’741
17,724 -.%7 2%
:;:% %~ ~

17,6q -.134 600
17.54’7 -.194 650

4.oom850
-.wmwo
- .am1620

20-%%
.
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Tm Iv

Ia,d-Doflmtim Dmta
Initial Defleotim d mtc “Ruwort 0.749 imhn.

(:,)
18.7i2
18.7

~18.7
1.8.8U
la.!ml

(la, )

.:5

.MO

.069

.159

3
(in/lb)

o:mo&7m7

XKmlocmleg

... . - Imor9p9a - . . . . . .

(rho)
18.662

%8
18.647
189575

F’J.5000 lb.
pl - 18,6@ in.

3-1-n ~ q
(b.)

(idlb)
,
0

+.m A *.oolmQ30
-.006 4U3 -.OUMI.50
-.CL5 500 -.oomyxl
-.087 700 -. ooom24y

TABU v
Iad-Deflmtion Datn

Initial DafleOtlm ●t donterSIWport -0.74’?imhm.

.
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TABM ti

Lo*Defleotim Data

... - Y+i+vDanecnloa ●t aentor Eqmort -1.- SQohee .
,-, . . ,.. , .-

.

TA218 VIII

a~ of Oritld Made

Predlotd - Iati-mfleotial Dmta.

Initial. IIP Pm
Defleatim
mtaenter u+:- ~ar
Support 2pNl

(in. ) I (lb) I (lb)

o I %58 32!W

-:%
X62” 37a9”*
3773- 3830”

.749 3#* 5757’*
-.747 mm”

1.o13 ~a9&* 3T53:
-1.020

I I

P

Arese

(lb)

*9

3229

3779

3212
3805

P‘or - or
IpP* ywg

(lb]

8

140
-104

157
-135

●Deflected on buokll.ng eo M to deepenthe lnltiel defleotlm
oume of the. epan.

•.D~e~~ on buokling ❑0 ae to ●tralghten Out ~ zweree WO
Znltlnl defleotim muwa of the epan.
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Y’igure 1.- Test
aet-

Up ●hewing COl-
umn with ini-
tial deflection
at center sup-
port of 0.749
inch before
loading.

300,000-POUND

HYDRAULIC

COMPRESSION
TESTING

MACHINE
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Figure 2.- Test
met-

llpshowing COl-
umn with ini-
tikl deflection
at center sup-
port of 0.749
inch approach-
ing critical
load.

300,000-POUND

HYDRAULIC

cOMPRESS1ON

TESTING

MACHINE
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Figure 3.- Teat
●et-

Up showing COl-
umn with ini.

tial deflection
at center 9up-
port of 0.749
inch at, or
past, maximlml
load.
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Poaltlve deflection

Reference H
1

Deflection
readinge
taken at thi
point in
upper span

Deflection
readinga
taken at th!
point in
lower epan

e I Upper
euv——.

I T1/% h

I——.—

{]

——.—. ——1
T Pin Riglfl

I
j~inte supporting

Initial ! # \ etructum 1/2 h
J \ #
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1+
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tion at
J
\’

~-&- . — L
center

— —.—

l:!
Center

support-.~~’
1

suppert
/ “..st~ff

—
‘?

‘/ -
strut 3/4 h

I—~- ——— . .——
I

v h=6”(7/0 in.

.
{/L __ J

1’ LowerPoeitlon with
no deflection

Figure 4.- Diagrammatic

eupport

eketch of test epecimen.
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Figure 5.- , Figure 7.-

Fi~es 5,7.-
=*

Graphs of load- ~ “
deflection data:
Fig.5, no initial
deflection at cen-
ter support; Fig.7,
initial deflection
at cOnter support,
-0.u? inch.

Figure 11.- Graph of load-deflection data.
Initial deflection at oenter

support, -1.020 inches.

.
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Figure 6.-
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Graph of load-deflection data. F@ure 8.- Graph of load-deflect
Initial deflection at center Initial deflection at

support, 0.453 inch. .bm a support, 0.749 inch.
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Figure 9.- Graph of load-deflection data. Figure 10.-
-%

Graph of load-deflection data. -w “ ~
Initial deflection at center Initial deflection at center :

support, -0.747 inch. support, 1.013 inches. :



. Fige.12,15.

Figure 12.-

Fiwe 13a-
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&Wlo/Afktkn at wntw &pt,in.

Variation of difference in predicted critical
load with initial deflection of the center
support.

Variation of average predicted oriti cal load
with initial deflection of oenter eupport.
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